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(57) ABSTRACT 

A circumferential narrow groove of a pneumatic tire is dis 
posed at a position that partitions an outer side second land 
portion and an outer side shoulderland portion. A center land 
portion is a rib that is continuous in a tire circumferential 
direction, and an inner side second land portion and the outer 
side second land portion are rows of blocks divided in the tire 
circumferential direction by pluralities of lug grooves. Addi 
tionally, a groove area ratio S2 of the center land portion, a 
groove area ratio S1 of the inner side second land portion, and 
a groove area ratio S3 of the outer side second land portion 
have a relationship such that S2<S3<S1. Moreover, a groove 
width Wa of the circumferential narrow groove and a maxi 
mum groove width Wmax of the other three circumferential 
main grooves to have a relationship Such that 3.1s WmaX/ 
Wods5.0. 

19 Claims, 10 Drawing Sheets 
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PNEUMATIC TRE 

PRIORITY CLAIM 

Priority is claimed to Japan Patent Application Serial No. 
2012-21 104 filed on Feb. 2, 2012. 

BACKGROUND 

1. Technical Field 
The present technology relates to a pneumatic tire, and 

more particularly relates to a pneumatic tire by which both 
dry performance and wet performance are achieved. 

2. Related Art 
Conventionally, pneumatic tires with a tread portion 

including three circumferential main grooves, one circumfer 
ential narrow groove having a groove width that is less than 
that of the circumferential main grooves, and five rows of land 
portions partitioned and formed by the circumferential main 
grooves and the circumferential narrow groove are known 
(e.g. see FIG. 10). With this configuration, when the pneu 
matic tire is mounted on a vehicle Such that the circumferen 
tial narrow groove side is on an outer side in the vehicle width 
direction, rigidity of the outer side region in the vehicle width 
direction of the tire is ensured and dry performance of the tire 
is enhanced. The technology described in Japanese Unexam 
ined Patent Application Publication No. 2010-215221A is a 
conventional pneumatic tire that is configured in this manner. 

However, Summer tires for high-performance sport use of 
recent years have a problem in that both the dry performance 
and the wet performance of the tire need to be achieved. 

SUMMARY 

The present technology provides a pneumatic tire whereby 
both the dry performance and the wet performance of the tire 
can be achieved. A pneumatic tire according to the present 
technology includes a tread portion including three circum 
ferential main grooves, one circumferential narrow groove 
having a groove width that is less than that of the circumfer 
ential main grooves, and one row of a center land portion, a 
pair of left and right second land portions, and a pair of left 
and right shoulder land portions partitioned and formed by 
the circumferential main grooves and the circumferential nar 
row groove. In such a pneumatic tire, the second land portion 
and the shoulderland portion in a first region demarcated by 
the center land portion are referred to as an “inner side second 
land portion' and an “inner side shoulder land portion', and 
the second land portion and the shoulder land portion in a 
second region are referred to as an "outer side second land 
portion' and an “outer side shoulder land portion'. The cir 
cumferential narrow groove is disposed at a position that 
partitions the outer side second land portion and the outer side 
shoulder land portion. The center land portion is a rib that is 
continuous in a tire circumferential direction, and the inner 
side second land portion and the outer side second land por 
tion are rows of blocks divided in the tire circumferential 
direction by a plurality of lug grooves. A groove area ratio S2 
of the center land portion, a groove area ratio S1 of the inner 
side second land portion, and a groove area ratio S3 of the 
outer side second land portion have a relationship Such that 
S2<S3<S1, and a groove width Wa of the circumferential 
narrow groove and a maximum groove width Wmax of the 
other three circumferential main grooves have a relationship 
Such that 3.1s Wmax/Wols5.0. 

With the pneumatic tire according to the present technol 
ogy, (1) a groove area ratio S2 of the center land portion, a 
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2 
groove area ratio S1 of the inner side second land portion, and 
a groove area ratio S3 of the outer side second land portion 
have a relationship such that S2<S3<S1. Therefore, the rigid 
ity of the center land portion and the rigidity of the outer side 
second land portion are increased, and the water drainage 
properties of the region that has the inner side second land 
portion are enhanced. Furthermore, (2) in the configuration 
having the groove area ratios S1 to S3 described above, a 
groove width Wa of the circumferential narrow groove and a 
maximum groove width Wmax of the other three circumfer 
ential main grooves have a relationship Such that 3.1s WmaX/ 
Wds5.0. Therefore, the rigidity of the region that has the 
circumferential narrow groove is increased. As a result, when 
the tire is mounted on a vehicle Such that the region on the 
circumferential narrow groove side is on the outer side in the 
vehicle width direction, there is an advantage in that both the 
dry performance and the wet performance of the tire are 
achieved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a cross-sectional view in a tire meridian direction 
illustrating a pneumatic tire according to an embodiment of 
the present technology. 

FIG. 2 is a plan view illustrating a tread surface of the 
pneumatic tire depicted in FIG. 1. 

FIG. 3 is an explanatory drawing illustrating an inner side 
second portion and a centerland portion of the pneumatic tire 
depicted in FIG. 1. 

FIG. 4 is a perspective view illustrating a notch in the inner 
side second land portion depicted in FIG. 3. 

FIG. 5 is a cross-sectional view at A illustrating a notch 
groove of the center land portion depicted in FIG. 3. 

FIG. 6 is an explanatory drawing illustrating an outer side 
second land portion and an outer side shoulderland portion of 
the pneumatic tire depicted in FIG. 1. 

FIG. 7 is an explanatory drawing illustrating the center 
land portion and the outer side second land portion of the 
pneumatic tire depicted in FIG. 1. 

FIGS. 8a-8b include a table showing results of perfor 
mance testing of pneumatic tires according to embodiments 
of the present technology. 

FIG. 9 is a plan view illustrating a tread portion of a pneu 
matic tire of Conventional Example 1. 

FIG. 10 is a plan view illustrating a tread portion of a 
pneumatic tire of Conventional Example 2. 

DETAILED DESCRIPTION 

The present technology is described below in detail with 
reference to the accompanying drawing. However, the 
present technology is not limited to these embodiments. 
Moreover, constituents of the embodiment which can possi 
bly or obviously be substituted while maintaining consis 
tency with the present technology are included. Furthermore, 
a plurality of modified examples that are described in the 
embodiment can be freely combined within a scope of obvi 
ousness for a person skilled in the art. 
Pneumatic Tire 

FIG. 1 is a cross-sectional view in a tire meridian direction 
illustrating a pneumatic tire 1 according to an embodiment of 
the present technology. This drawing illustrates a radial tire 
for use on a passenger car as an example of the pneumatic tire 
1. Note that the symbol CL refers to a tire equatorial plane. 
The pneumatic tire 1 includes a pair of bead cores 11.11, a 

pair of bead fillers 12.12, a carcass layer 13, a belt layer 14, 
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tread rubber 15, a pair of side wall rubbers 16.16, and a pair of 
rim cushion rubbers 17.17 (see FIG. 1). 
The pair of bead cores 11.11 have annular structures and 

constitute cores of left and right bead portions. The pair of 
bead fillers 12.12 is disposed on a periphery of each of the pair 
of bead cores 11.11 in a tire radial direction so as to reinforce 
the bead portions. 

The carcass layer 13 has a single-layer structure, and 
stretches between the left and right bead cores 11 and 11 in 
toroidal form, forming a framework for the tire. Additionally, 
both ends of the carcass layer 13 are folded toward an outer 
side in a tire width direction so as to envelop the bead cores 11 
and the bead fillers 12, and fixed. Also, the carcass layer 13 is 
constituted by a plurality of carcass cords formed from steel 
or organic fibers (e.g. nylon, polyester, rayon, or the like) 
covered by a coating rubber and Subjected to a rolling process, 
and has a carcass angle (inclination angle of the carcass cord 
in a fiber direction with respect to a tire circumferential direc 
tion), as an absolute value, of not less than 85° and not more 
than 95°. 

The belt layer 14 is formed by stacking a pair of intersect 
ing belts 141 and 142, and disposing the belts to extend over 
an outer circumference of the carcass layer 13. The pair of 
intersecting belts 141 and 142 are constituted by a plurality of 
belt cords formed from steel or organic fibers, covered by 
coating rubber, and Subjected to a rolling process, having a 
belt angle of not less than 10° and not more than 30° (when 
expressed as an absolute value). Further, each of the belts of 
the pair of intersecting belts 141 and 142 has belt angles 
(inclination angle of in the fiber direction of the belt cord with 
respect to the tire circumferential direction) denoted with 
opposing signs, and the belts are stacked so as to intersect 
each other in the belt cord fiber directions (crossply configu 
ration). 
The tread rubber 15 is disposed on an outer circumference 

in the tire radial direction of the carcass layer 13 and the belt 
layer 14, and forms a tread portion of the tire. The pair of side 
wall rubbers 16.16 is disposed on each outer side of the 
carcass layer 13 in the tire width direction, an as to form left 
and right side wall portions of the tire. The pair rim cushion 
rubbers 17 and 17 is disposed on each outer side of the left and 
right bead cores 11 and 11 and the bead fillers 12 and 12 in the 
tire width direction so as to form left and right bead portions 
of the tire. 

FIG. 2 is a plan view illustrating a tread surface of the 
pneumatic tire 1 depicted in FIG.1. This drawing illustrates a 
tread pattern of a Summer tire for sport use. 

The pneumatic tire 1 includes three mutually adjacent cir 
cumferential main grooves 21 to 23, one circumferential nar 
row groove 24 that is narrower than the circumferential main 
grooves 21 to 23, and five rows of land portions 31 to 35 
partitioned by the circumferential main grooves 21 to 23 and 
the circumferential narrow groove 24 in the tread portion (see 
FIG. 2). 

In this case, the land portion 33 located in the center of the 
five land portions 31 to 35 is referred to as a “center land 
portion'. This center land portion 33 is positioned on the tire 
equatorial plane CL. The left and right land portions 32 and 34 
that are adjacent to the center land portion 33 are referred to 
as “second land portions”. The left and right land portions 31 
and 35 that are located outward in the tire width direction to 
the left and right of the second land portions 32 and 34. 
respectively, are referred to as “shoulder land portions”. 

Additionally, the second land portion 32 and the shoulder 
land portion 31 located in a first region demarcated by the 
center land portion 33 are referred to as an “inner side second 
land portion' and an “inner side shoulder land portion'. 
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4 
respectively. The second land portion 34 and the shoulder 
land portion 35 located in a second region are referred to as an 
“outer side second land portion' and an “outer side shoulder 
land portion', respectively. The way in which these constitu 
ents are referred to relates to the mounting direction of the tire 
on a vehicle (described hereinafter). 

With the configuration described in FIG. 2, each of the 
three circumferential main grooves 21 to 23 and the one 
circumferential narrow groove 24 is a straight groove extend 
ing in a linear manner in the tire circumferential direction. 
Moreover, the two circumferential main grooves 21 and 22, 
and the circumferential main groove 23 and the circumferen 
tial narrow groove 24 are disposed so as to be left-right 
symmetric around the tire equatorial plane CL. The circum 
ferential narrow groove 24 is disposed at a position that par 
titions the outer side second land portion 34 and the outer side 
shoulder land portion 35. The center land portion 33 is a rib 
that is continuous in the tire circumferential direction, and the 
inner side second land portion 32 and the outer side second 
land portion 34 are rows of blocks divided in the tire circum 
ferential direction by pluralities of lug grooves 321 and 341. 
Detailed explanations of the configurations of each of the land 
portions 31 to 35 are given below. 

Note that “circumferential main grooves' refers to circum 
ferential grooves having a groove width of 7.0 mm or greater. 
Moreover, "lug grooves' refers to lateral grooves having a 
groove width of 2.0 mm or greater. When measuring these 
groove widths, the notch and the chamfered portion formed in 
the groove opening portion are omitted. Additionally, herein 
after, “sipe” refers to a cut formed in a land portion, typically 
with a sipe width of less than 2.0 mm. 
Mounting Direction of the Tire on a Vehicle 
The pneumatic tire 1 has an indicator (not illustrated) des 

ignating a mounting direction on a vehicle wherein the region 
including the circumferential narrow groove 24 is on the outer 
side in the vehicle width direction. Note that the indicator of 
the mounting direction can be displayed, for example, by 
marks or recesses and protrusions provided on the side wall 
portion of the tire, or in a catalog that is attached to the tire. 
Circumferential Narrow Groove 
As described above, with the pneumatic tire 1, the circum 

ferential narrow groove 24 is disposed at a position that par 
titions the outer side second land portion 34 and the outer side 
shoulder land portion 35, and has a groove width that is less 
than that of the three circumferential main grooves 21 to 23 
(see FIG. 2). As a result, the rigidity of the region having the 
circumferential narrow groove 24 (region on the outer side in 
the vehicle width direction) is increased and the dry perfor 
mance of the tire is enhanced. 

In this case, a groove width Wa of the circumferential 
narrow groove 24 and a maximum groove width Wmax of the 
three circumferential main grooves 21 to 23 have a relation 
ship such that 3.1s Wmax/Was5.0 (see FIG. 2). This ratio 
Wmax/Wa is the ratio of the maximum groove width Wmax 
to the minimum groove width Wa of all of the circumferential 
grooves in the tread portion (the three circumferential main 
grooves 21 to 23 and the circumferential narrow groove 24). 

For example, with the configuration of FIG. 2, the groove 
width of the circumferential main groove 23 that partitions 
the center land portion 33 and the outer side second land 
portion 34 is greatest in terms of width (i.e. is the maximum 
groove width Wmax), the groove width of the circumferential 
main groove 22 that partitions the center land portion 33 and 
the inner side second land portion 32 is next interms of width, 
the groove width of the circumferential main groove 21 that 
partitions the inner side second land portion 32 and the inner 
side shoulderland portion 31 is next interms of width, and the 
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groove width Wa of the circumferential narrow groove 24 is 
the smallest. Moreover, the groove width of the circumferen 
tial main groove 21 that partitions the inner side second land 
portion 32 and the inner side shoulder land portion 31 is 
configured to be not less than 2.0 times the groove width Wa 
of the circumferential narrow groove 24. 

Groove area ratio of the center land portion and the second 
land portions 

In the pneumatic tire 1, a groove area ratio S2 of the center 
land portion33, a groove area ratio S1 of the inner side second 
land portion 32, and a groove area ratio S3 of the outer side 
second land portion 34 have a relationship such that 
S2<S3<S1 (see FIG.2). That is, the groove area ratioS2 of the 
center land portion 33 that is a rib is the smallest and the 
groove area ratio S1 of the inner side second land portion 32 
is the greatest among the three rows of land portions 32 to 34 
in the center region of the tread portion. With this configura 
tion, when the tire is mounted on a vehicle such that the 
circumferential narrow groove 24 is on the outer side in the 
vehicle width direction, the rigidity of the region on the outer 
side in the vehicle width direction (the region having the 
center land portion 33 and the outer side second land portion 
34) is ensured. Additionally, the water drainage properties of 
the region on the inner side in the vehicle width direction (the 
region having the inner side second land portion 32) are 
ensured. As a result, both tire dry performance and wet per 
formance are achieved. 

Additionally, with the configuration described above, the 
groove area ratios S1 to S3 preferably have relationships such 
that 1.05sS3/S2 and 1.05sS1/S3. As a result, the relation 
ships between the groove area ratios S1 to S3 are made 
appropriate. 

Here, "groove area ratio' is defined as groove area/(groove 
area-ground contact area). "Groove area’ refers to the open 
ing area of the grooves in the contact patch. "Groove' refers 
to the circumferential grooves and the lug grooves in the tread 
portion and does not include sipes, kerfs, and notches. 
“Ground contact area’ refers to the contact area between the 
land portions and the contact surface. Note that the groove 
area and the ground contact area are measured at a contact 
Surface between a tire and a flat plate in a configuration in 
which the tire is assembled on a standard rim, filled to a 
prescribed internal pressure, placed perpendicularly with 
respect to the flat plate in a static state, and loaded with a load 
corresponding to a prescribed load. 

Herein, “standard rim refers to an “applicable rim’ 
defined by the Japan Automobile Tyre Manufacturers Asso 
ciation (JATMA), a “design rim' defined by the Tire and Rim 
Association (TRA), or a “measuring rim' defined by the 
European Tyre and Rim Technical Organisation (ETRTO). 
“Regular internal pressure” refers to “maximum air pressure' 
stipulated by JATMA, a maximum value in “tire load limits at 
various cold inflation pressures' defined by TRA, and “infla 
tion pressures' stipulated by ETRTO. Note that “regular 
load’ refers to “maximum load capacity' stipulated by 
JATMA, a maximum value in “tire load limits at various cold 
inflation pressures' defined by TRA, and “load capacity' 
stipulated by ETRTO. However, with JATMA, in the case of 
passenger car tires, the regular internal pressure is an air 
pressure of 1.80 kPa, and the regular load is 88% of the 
maximum load capacity. 
Inner Side Second Land Portion and Center Land Portion 

FIG. 3 is an explanatory drawing illustrating the inner side 
second land portion 32 and the center land portion 33 of the 
pneumatic tire 1 depicted in FIG. 1, FIG. 4 is a perspective 
view illustrating a notch 324 in the inner side second land 
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6 
portion 32 depicted in FIG. 3. FIG. 5 is a cross-sectional view 
at A illustrating a notch groove 332 of the center land portion 
33 depicted in FIG.3. 

In the pneumatic tire 1, the inner side second land portion 
32 includes a plurality of first lug grooves 321, a plurality of 
second lug grooves 322, a plurality of Sipes 323, and a plu 
rality of notches 324 (see FIG. 3). 
The first lug grooves 321 have an open structure and pen 

etrate the inner side second land portion 32 so as to commu 
nicate with the left and right circumferential main grooves 21 
and 22. Additionally, the plurality of first lug grooves 321 is 
disposed at a predetermined spacing in the tire circumferen 
tial direction and, therefore, the inner side second land por 
tion32 is a block row that is divided in the tire circumferential 
direction. For example, with the configuration of FIG. 3, the 
first lug grooves 321 are straight grooves extending in the tire 
width direction while inclining at a predetermined angle with 
respect to the tire circumferential direction. 

Additionally, the first grooves 321 have raised bottom por 
tions 3211 (see FIG. 3). The raised bottom portions 3211 are 
portions where a groove depth of the first lug grooves 321 is 
not less than 15% and not more than 45% of a maximum 
groove depth of the first lug grooves 321. The raised bottom 
portions 3211 are disposed in a region from an edge portion 
on the center land portion 33 side to a predetermined position 
within the inner side second land portion 32, and function to 
raise the groove bottom of the first lug grooves 321. Specifi 
cally, a distance D1 in the tire width direction of the disposal 
region of the raised bottom portions 3211 and a width W1 of 
the inner side second land portion 32 have a relationship such 
that 0.30s.D1/W1s0.70. 
The second lug grooves 322 have a semi-closed structure 

that is open to an edge portion on the inner side shoulderland 
portion 31 side of the inner side second land portion 32 and 
that terminates within the inner side second land portion 32 
(see FIG. 3). Additionally, the plurality of the second lug 
grooves 322 is disposed at a predetermined spacing in the tire 
circumferential direction. A length D2 in the tire width direc 
tion of the second lug grooves 322 and the width of the inner 
side second land portion 32 have a relationship such that 
0.40sD2/W1s0.60. 
The plurality of first lug grooves 321 and the plurality of 

second lug grooves 322 are disposed so as to co-exist at a 
predetermined spacing in the tire circumferential direction 
(see FIG. 2). For example, with the configuration of FIG. 2, 
the first lug grooves 321 and the second lug grooves 322 are 
disposed so as to alternate, having a predetermined spacing in 
the tire circumferential direction. However, the configuration 
is not limited thereto and, for example, two of the first lug 
grooves 321 and one of the second lug grooves 322 may be 
disposed so as to alternate, having a predetermined spacing in 
the tire circumferential direction (not illustrated). With this 
configuration, more of the open structure first lug grooves 321 
will be disposed than the second lug grooves 322 and, as a 
result, the water drainage properties of the tire will be 
enhanced. On the other hand, one of the first lug grooves 321 
and two of the second lug grooves 322 may be disposed so as 
to alternate, having a predetermined spacing in the tire cir 
cumferential direction (not illustrated). With this configura 
tion, more of the semi-closed structure second lug grooves 
322 will be disposed than the first lug grooves 321 and, as a 
result, the dry performance of the tire will be enhanced. Thus, 
the disposal ratios of the first lug grooves 321 and the second 
tug grooves 322 can be appropriately set according to the 
specifications of the tire. 
The sipes 323 are disposed so as to connect the second lug 

grooves 322 and the edgeportion on the centerland portion 33 
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side of the inner side second land portion 32 (see FIG. 3). For 
example, with the configuration of FIG. 3, the sipes 323 
extend along extended lines of the second lug grooves 322 
from terminating portions of the second lug grooves 322, and 
are open to the circumferential main groove 22. 
The notches 324 are disposed in the edge portion on the 

inner side shoulder land portion 31 side of the inner side 
second land portion 32 (see FIG. 3). The notches 324 have a 
shape of a pyramid-like form notched in the edge portion of 
the inner side second land portion 32 (see FIG. 4). Addition 
ally, the plurality of the notches 324 is disposed with a pre 
determined spacing in the tire circumferential direction (see 
FIG. 2). For example, with the configuration of FIG. 2, the 
edge portion of the inner side second land portion 32 is 
divided in the tire circumferential direction by the plurality of 
the first lug grooves 321 and the plurality of the second lug 
grooves 322. Moreover, the notch 324 is disposed in every 
other segment of the divided edge portion of the inner side 
second land portion 32. As a result, sections that have the 
notch 324 and sections that do not have the notch 324 are 
disposed in an alternating manner. Additionally, the notches 
324 are disposed from the second lug grooves 322 to the first 
lug grooves 321 such that a notched width thereof narrows 
from the second lug groove 322 toward the first lug groove 
321. 

In the pneumatic tire 1, the center land portion 33 includes 
a plurality of lug grooves 331, a plurality of notch grooves 
332, and a plurality of notches 333 (see FIG. 3). 
The lug grooves 331 have a semi-closed structure that is 

open to the edge portion on the inner side second land portion 
32 side of the center land portion 33 and that terminates 
within the center land portion 33. Additionally, the lug 
grooves 331 are disposed along extended lines of the second 
lug grooves 322 of the inner side second land portion 32. 

In this case, it is sufficient that the lug grooves 331 of the 
center land portion 33 are substantially on the extended lines 
of the second lug grooves 322 of the inner side second land 
portion 32. Thus, the lug grooves 331 of the center land 
portion 33 may be disposed offset in the tire circumferential 
direction of the extended lines of the second lug grooves 322 
of the inner side second land portion 32 (not illustrated). 
Specifically, a distance (offset amount, not illustrated) in the 
tire circumferential direction between the lug grooves 331 of 
the centerland portion 33 and the extended lines of the second 
lug grooves 322 of the inner side second land portion 32 is 
preferably within +50% and more preferably within +20% of 
a width W2 of the center land portion 33. That is, provided 
that disposal is within the range described above, the lug 
grooves 331 of the center land portion 33 can be said to be 
Substantially on the extended lines of the second lug grooves 
322 of the inner side second land portion 32. 
The notch grooves 332 are open to the edge portion on the 

outer side second land portion 34 side of the center land 
portion 33 and terminate within the center land portion 33 
(see FIG. 3). Additionally, a length D3 in the tire width 
direction of the notch grooves 332 and the width W2 of the 
center land portion 33 have a relationship such that 0.15sD3/ 
W2s.O.35. 
The notch grooves 332 have a chamfered portion 3321 that 

Surrounds the groove opening portion of the notch grooves 
332. For example, with the configuration of FIG. 3, the notch 
grooves 332 have a chamfered portion 3321 that is formed 
throughout an entire periphery of the notch grooves 332 along 
the groove opening portion and that Surrounds the terminating 
portion of the notch grooves 332 in an arc-like manner. Addi 
tionally, as illustrated in FIG. 3, the chamfered portion 3321 
is a C chamfer formed in the edge portion of the road contact 
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8 
Surface and the groove wall Surface of the center land portion 
33. Moreover, a groove width Ws of the notch grooves 332 
and a width Wh of the chamfered portion 3321 have a rela 
tionship such that 2.05 Wh/Wss3.0. The notch grooves 332 
having the chamfered portion 3321 described above are pref 
erable and advantageous because the water drainage proper 
ties can be enhanced while Suppressing declines in the rigid 
ity of the center land portion 33. 
The notches 333 are disposed in the edge portion on the 

inner side second land portion 32 side of the center land 
portion 33 (see FIG. 3). Additionally, a length L2 in the tire 
circumferential direction of the Botches 324 of the inner side 
second land portion 32 and a length L1 in the tire circumfer 
ential direction of the notches 333 of the center land portion 
33 have a relationship such that 0.45sL2/L1s0.55. For 
example, with the configuration of FIG. 3, the disposal spac 
ing of the first lug grooves 321 of the inner side second land 
portion 32 and the disposal spacing of the lug grooves 331 of 
the center land portion 33 are configured to be equal. As a 
result, a total length of the notches 324 in the inner side 
second land portion 32 and a total length of the notches 333 of 
the center land portion 33 per unit pitch of the tire are con 
figured to be not less than 0.45 and not more than 0.55. 
Outer Side Second Land Portion and Outer Side Shoulder 
Land Portion 

FIG. 6 is an explanatory drawing illustrating the outer side 
second land portion 34 and the outer side shoulder land por 
tion 35 of the pneumatic tire 1 depicted in FIG. 1. 

In the pneumatic tire 1, the outer side second land portion 
34 includes first lug grooves 341, second luggrooves 342, and 
notches 343 (see FIG. 6). 
The first lug grooves 341 have an open structure and pen 

etrate the outer side second land portion 34 So as to commu 
nicate with the circumferential main groove 23 and the cir 
cumferential narrow groove 24. Additionally, a plurality of 
the first lug grooves 341 is disposed at a predetermined spac 
ing in the tire circumferential direction and, therefore, the 
outer side second land portion 34 is a block row that is divided 
in the tire circumferential direction. For example, with the 
configuration of FIG. 6, the first lug grooves 341 are straight 
grooves extending in the tire width direction while inclining 
at a predetermined angle with respect to the tire circumferen 
tial direction. 

Additionally, the first lug grooves 341 have raised bottom 
portions 3411 (see FIG. 6). The raised bottom portions 3411 
are portions where a groove depth of the first lug grooves 341 
is not less than 20% and not more than 60% of the maximum 
groove depth of the first lug grooves 341. The raised bottom 
portions 3411 are disposed in a region from an edge portion 
on the outer side shoulder land portion 35 side of the outer 
side second land portion 34 to a predetermined position 
within the outer side second land portion 34, and function to 
raise the groove bottom of the first lug grooves 341. Specifi 
cally, a distance D4 in the tire width direction of the disposal 
region of the raised bottom portions 3411 and a width W3 of 
the outer side second land portion 34 have a relationship such 
that 0.20sD47W350.50. 
The second lug grooves 342 have a semi-closed structure 

that is open to an edge portion on the center land portion 33 
side of the outer side second land portion 34 and that termi 
nates within the outer side second land portion 34 (see FIG. 
6). Additionally, a plurality of the second lug grooves 342 is 
disposed at a predetermined spacing in the tire circumferen 
tial direction. A length D5 in the tire width direction of the 
second lug grooves 342 and the width W3 of the outer side 
second land portion 34 have a relationship such that 0.25sD57 
W350.45. 
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The notches 343 are disposed in the edge portion on the 
center land portion 33 side of the outer side second land 
portion 34 (see FIG. 6). The notches 343 have a shape of a 
pyramid-like form notched in the edge portion of the outer 
side second land portion 34. Note that in the configuration of 
FIG. 6, the notches 343 are disposed throughout the entirety 
of the edge portion of the outer side second land portion 34. 

In the pneumatic tire 1, the outer side should land portion 
35 includes lug grooves 351 and notches 352 (see FIG. 6). 
The lug grooves 351 have an open structure extending in 

the tire width direction from the edge portion on the circum 
ferential narrow groove 24 side of the outer side shoulderland 
portion 35 beyond a tire ground contact edge T. A distance W4 
in the tire width direction from the edge portion on the cir 
cumferential narrow groove 24 side of the outer side shoulder 
land portion 35 to the tire ground contact edge T, a groove 
width W5 of the lug grooves 351 in a region from the edge 
portion on the circumferential narrow groove 24 side of the 
outer side shoulderland portion 35 to a distance D6 in the tire 
width direction, and a groove width W6 of the lug grooves 
351 in the tire ground contact edge T have relationships such 
that 0.10sD6/W4.s0.55 and 0.55sW5/W6s0.75. Thus, the 
lug grooves 351 have a structure in which the groove width is 
narrowed at an end thereof on the circumferential narrow 
groove 24 side. 

Additionally, the “tire ground contact edge T’ refers to the 
maximum width position in a tire axial direction of a contact 
Surface between the tire and a flat plate in a configuration in 
which the tire is assembled on a regular rim, filled with 
regular inner pressure, placed perpendicularly to the flat plate 
in a static state, and loaded with a load corresponding to a 
regular load. 
Center Land Portion and Outer Side Second Land Portion 

FIG. 7 is an explanatory drawing illustrating the center 
land portion 33 and the outer side second land portion 34 of 
the pneumatic tire 1 depicted in FIG. 1. 

In the pneumatic tire 1, the notch grooves 332 of the center 
land portion 33 preferably are positioned substantially on 
extended lines of the lug grooves 341 of the outer side second 
land portion 34 (see FIG. 7). As a result, water drainage from 
the notch grooves 332 of the center land portion 33 to the lug 
grooves 341 of the outer side second land portion 34 is pro 
moted. 

In this case, as illustrated in FIG. 7, the notch grooves 332 
of the centerland portion 33 may be disposed offset in the tire 
circumferential direction from the extended lines of the lug 
grooves 341 of the outer side second land portion34. Specifi 
cally, a distance G in the tire circumferential direction 
between the notch groove 332 of the center land portion 33 
and the extended line of the lug groove 341 of the outer side 
second land portion 34 is preferably within +50%, and more 
preferably within +20% of the width W2 of the center land 
portion33. That is, provided that disposal is within the range 
described above, the notch grooves 332 of the center land 
portion 33 can be said to be substantially on the extended lines 
of the lug grooves 341 of the outer side second land portion 
34. 
Effects 
As described above, the pneumatic tire 1 includes the three 

circumferential main grooves 21 to 23, the one circumferen 
tial narrow groove 24 that has the groove width Wa that is 
narrower than that of the circumferential main grooves 21 to 
23, the one row of center land portion 33 partitioned and 
formed by the circumferential main grooves 21 to 23 and the 
circumferential narrow groove 24, the pair of left and right 
second land portions 32 and 34, and the pair of left and right 
shoulderland portions 31 and 35 in the tread portion (see FIG. 
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10 
2). The circumferential narrow groove 24 is disposed at a 
position that partitions the outer side second land portion 34 
and the outer side shoulder land portion 35. The center land 
portion 33 is a rib that is continuous in the tire circumferential 
direction, and the inner side second land portion 32 and the 
outer side second land portion 34 are rows of blocks divided 
in the tire circumferential direction by pluralities of the lug 
grooves 321 and 341. Additionally, the groove area ratio S2 of 
the center land portion33, the groove area ratio S1 of the inner 
side second land portion 32, and the groove area ratio S3 of 
the outer side second land portion 34 have a relationship such 
that S2<S3<S1. Moreover, the groove width Wa of the cir 
cumferential narrow groove 24 and the maximum groove 
width Wmax of the other three circumferential main grooves 
21 to 23 have a relationship such that 3.1s Wmax/Was5.0. 

With such a configuration described above, (1) the groove 
area ratio S2 of the center land portion 33, the groove area 
ratio S1 of the inner side second land portion 32, and the 
groove area ratio S3 of the outer side second land portion 34 
have a relationship such that S2<S3<S1. Therefore, the rigid 
ity of the center land portion 33 and the rigidity of the outer 
side second land portion 34 are increased, and the water 
drainage properties of the region that has the inner side sec 
ond land portion 32 are enhanced. Furthermore, (2) in the 
configuration having the groove area ratios S1 to S3 described 
above, the groove width Wa of the circumferential narrow 
groove 24 and the maximum groove width Wmax of the other 
three circumferential main grooves 21 to 23 have a relation 
ship such that 3.1s Wmax/Was5.0. Therefore, the rigidity of 
the region that has the circumferential narrow groove 24 is 
increased. As a result, when the tire is mounted on a vehicle 
such that the region on the circumferential narrow groove 24 
side is on the outer side in the vehicle width direction, there is 
an advantage in that both the dry performance and the wet 
performance of the tire are achieved. 

Additionally, in the pneumatic tire 1, the inner side second 
land portion 32 includes the first lug grooves 321 that pen 
etrate the inner side second land portion 32, and the second 
lug grooves 322 that are open to the edge portion on the inner 
side shoulder land portion 31 side of the inner side second 
land portion 32 and terminate within the inner side second 
land portion 32 (see FIG. 2). The plurality of the first lug 
grooves 321 and the plurality of the second lug grooves 322 
are disposed so as to co-exist at a predetermined spacing in 
the tire circumferential direction. Additionally, the first lug 
grooves 321 have the raised bottom portions 3211 in the 
region from the edge portion on the center land portion 33 
side of the inner side second land portion 32 to the predeter 
mined position within the inner side second land portion 32 
(see FIG. 3). With such a configuration, the first lug grooves 
321 include the raised bottom portions 3211 at the end on the 
center land portion 33 side and, therefore, the rigidity of the 
center land portion 33 can be reinforced while ensuring the 
water drainage properties of the first lug grooves 321. Such a 
configuration is advantageous because both the dry perfor 
mance and the wet performance of the tire can be achieved. 

Additionally, in the pneumatic tire 1, the distance D1 in the 
tire width direction of the disposal region of the raised bottom 
portions 3211 and the width W1 of the inner side second land 
portion 32 have a relationship such that 0.30s.D1/W1s0.70 
(see FIG. 3). As a result, there is an advantage in that the 
disposal region of the raised bottom portions 3211 is made 
appropriate. 

In the pneumatic tire 1 according to the present technology, 
the inner side second land portion 32 includes the sipes 323 
that connect the second lug grooves 322 and the edge portion 
on the centerland portion 33 side of the inner side second land 
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portion 32 (see FIG. 3). With such a configuration, the sipes 
323 extend in the tire width direction so as to extend the 
second luggrooves 322 and, thus, divide the inner side second 
land portion 32 in the tire circumferential direction. As a 
result, there is an advantage in that the wet performance is 
enhanced due to the edge effects of the sipes 323, without 
causing a decline in block rigidity. 

In the pneumatic tire 1, the length D2 in the tire width 
direction of the second lug grooves 322 and the width W1 of 
the inner side second land portion 32 have a relationship such 
that 0.40<D2/W1s0.60 (see FIG. 3). With such a configura 
tion, the length D2 of the second lug grooves 322 is made 
appropriate, which leads to the advantage of both the dry 
performance and the wet performance of the tire being 
achievable. 

In the pneumatic tire 1, the center land portion 33 has the 
plurality of the notch grooves 332 in the edge portion on the 
outer side second land portion 34 side, and these notch 
grooves 332 have the chamfered portion 3321 that surrounds 
the groove opening portions of the notch grooves 332 (see 
FIG. 3). With such a configuration, the wet performance of 
the tire is enhanced due to the center land portion 33 having 
the Botch grooves 332. In this case, the wet performance of 
the tire is further enhanced by the notch grooves 332 having 
the chamfered portion 3321. On the other hand, with the 
configuration in which the notch grooves 332 have the cham 
fered portion 3321, the rigidity of the edge portion on the 
outer side second land portion 34 side is ensured. As a result, 
when the tire is mounted on a vehicle Such that the region on 
the circumferential narrow groove 24 side is on the outer side 
in the vehicle width direction, there is an advantage in that 
both the dry performance and the wet performance of the tire 
are achieved. 

In the pneumatic tire 1, the inner side second land portion 
32 includes the plurality of notches 324 in the edge portion on 
the inner side shoulderland portion 31 side (see FIG.3). With 
Such a configuration, the groove cubic capacity of the circum 
ferential main groove 21 is increased due to the notches 324, 
which leads to an enhancement in the wet performance of the 
tire. Additionally, the rigidity of the inner side second land 
portion 32 is high compared to a configuration in which the 
width of the circumferential main groove 21 is increased. 
Such a configuration is advantageous in that both tire dry 
performance and wet performance are achieved. 

In the pneumatic tire 1, the center land portion 33 includes 
the lug grooves 331 that are open to the edge portion on the 
inner side second land portion 32 side and terminate within 
the center land portion 33 (see FIG. 3). Additionally, the lug 
grooves 331 are positioned substantially on the extended lines 
of the second lug grooves 322 of the inner side second land 
portion 32. With such a configuration, the lug grooves 331 of 
the centerland portion 33 are positioned on the extended lines 
of the second lug grooves 322 that terminate within the inner 
side second land portion 32. Therefore, there is an advantage 
in that the wet performance of the tire is ensured. 

In the pneumatic tire 1, the outer side shoulderland portion 
35 includes the lug grooves 351 that extend in the tire width 
direction from the edge portion on the circumferential narrow 
groove 24 side beyond the tire ground contact edge T (see 
FIG. 6). The distance W4 in the tire width direction from the 
edge portion on the circumferential narrow groove 24 side of 
the outer side shoulder land portion 35 to the tire ground 
contact edge T, the groove width W5 of the lug groove 351 in 
a region from the edge portion on the circumferential narrow 
groove 24 side of the outer side shoulderland portion35 to the 
distance D6 in the tire width direction, and the groove width 
W6 of the lug groove 351 in the tire ground contact edge T 
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12 
have relationships such that 0.40sD6/W450.60 and 
0.55sW5/W6<0.75. With such a configuration, the lug 
grooves 351 of the outer side shoulder land portion 35 are 
open to the edgeportion on the circumferential narrow groove 
24 side and, thus, the water drainage properties of the tire are 
enhanced. Additionally, the lug grooves 351 have a narrowed 
groove width in a predetermined region (the region corre 
sponding to the distance D6) of the opening on the circum 
ferential narrow groove 24 side and, thus, the rigidity of the 
outer side shoulder land portion 35 is ensured. Such a con 
figuration is advantageous in that both tire dry performance 
and wet performance are achieved. 

In the pneumatic tire 1, the outer side second land portion 
34 includes the lug grooves 341 that penetrate the outer side 
second land portion 34 (see FIG. 6). Additionally, the lug 
grooves 341 have the raised bottom portions 3411 that are 
disposed in the region from the edge portion on the outer side 
shoulder land portion 35 side of the outer side second land 
portion 34 to the predetermined position within the outer side 
second land portion 34. With such a configuration, the outer 
side second land portion 34 includes the lug grooves 341 and, 
thus, the water drainage properties of the tire are enhanced. 
Additionally, the lug grooves 341 have the raised bottom 
portions and, thus, the rigidity of the outer side second land 
portion 34 is ensured. Such a configuration is advantageous in 
that both tire dry performance and wet performance are 
achieved. 

In the pneumatic tire 1, the center land portion 33 includes 
the notches 333 in the edge portion on the inner side second 
land portion 32 side (see FIG. 3). Additionally, the length L1 
in the tire circumferential direction of the notches 333 of the 
center land portion 33 and the length L2 in the tire circum 
ferential direction of the notches 324 of the inner side second 
land portion 32 have a relationship such that 0.45sL2/ 
L1s0.55. With such a configuration, the inner side second 
land portion 32 and the center land portion 33 include the 
notches 324 and 333, respectively, and, thus, the groove cubic 
capacity is increased and the wet performance of the tire is 
enhanced. Additionally, the length L2 of the notches 324 of 
the inner side second land portion 32 is set to be short and, 
thus, the rigidity of the inner side second land portion 32 that 
has a large groove area ratio S1 is ensured. Such a configu 
ration is advantageous in that both tire dry performance and 
wet performance are achieved. 

In the pneumatic tire 1, the notch grooves 332 of the center 
land portion 33 are positioned substantially on the extended 
lines of the lug grooves 341 of the outer side second land 
portion 34 (see FIG. 7). With such a configuration, water 
drainage from the notch groove 332 of the center land portion 
33 to the lug grooves 341 of the outer side second land portion 
34 is promoted. This leads to the advantage of enhancing the 
wet performance of the tire. 
The pneumatic tire 1 has the indicator designating the 

mounting direction on a vehicle wherein the circumferential 
narrow groove 24 side is on the outer side in the vehicle width 
direction (see FIG. 2). With such a configuration, the region 
on the circumferential narrow groove 24 side having high 
rigidity is disposed on the outer side in the vehicle width 
direction and, thus, the dry performance of the tire is 
enhanced. Additionally, the inner side second land portion 32 
having the large groove area ratio S1 is disposed on the inner 
side in the vehicle width direction and, thus, the wet perfor 
mance of the tire is enhanced. Such a configuration is advan 
tageous in that both tire dry performance and wet perfor 
mance are achieved. 

EXAMPLES 

FIGS. 8a-8b include a table showing the results of perfor 
mance testing of pneumatic tires according to embodiments 
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of the present technology. FIGS. 9 and 10 are plan views 
illustrating treads of pneumatic tires of Conventional 
Examples 1 and 2. 

In the performance testing, a plurality of mutually differing 
pneumatic tires were evaluated for (1) dry performance, and 5 
(2) wet performance (see FIGS. 8a-8b). In the performance 
tests, pneumatic tires with a tire size of 275/35R20 were 
assembled on a rim having a rim size of 20x9JJ (OE desig 
nated standard rim); and an air pressure of 260 kPa and a 
maximum load defined by JATMA were applied to these 10 
pneumatic tires. The pneumatic tires were mounted on a 
full-size sedan (not of Japanese make) used as a test vehicle. 

(1) In the evaluations for dry performance, the test vehicle 
was driven at a speed of from 60 km/h to 100 km/h on a flat 
circuit test course. Then, the test driver performed a sensory 15 
evaluation regarding steering while lane changing and cor 
nering and stability while traveling forward. Results of the 
evaluations were indexed and the index value of the pneu 
matic tire of Conventional Example 2 was set as the standard 
score (100). Higher scores were preferable. 2O 

(2) In the evaluations for wet performance, the test vehicle 
was driven on a wet road Surface, and the braking distance 
from an initial speed of 100 km/h using an ABS (anti-locked 
braking system) was measured. Evaluations were performed 
by indexing the measurement results with Conventional 25 
Example 1 as the standard score (100). In the evaluation 
results, higher scores were preferable. 
The pneumatic tire 1 of Working Example 1 had the tread 

pattern depicted in FIG. 2, and was mounted on the vehicle on 
that the region on the circumferential narrow groove 24 side 30 
was on the outer side in the vehicle width direction. Addition 
ally, the groove area ratio S2 of the center land portion33, the 
groove area ratio S1 of the inner side second land portion32, 
and the groove area ratio S3 of the outer side second land 
portion. 34 were configured such that S1=12.5, S2=9.3, and 35 
S3=10.8; and had relationships such that S3/S2=1.16, and 
S1/S3=1.16. Moreover, the groove width Wa of the circum 
ferential narrow groove 24 was configured such that Wa=5.8 
mm. The widths W1 to W6 in FIGS. 3 and 6 were configured 
such that W1=27.5 mm, W2=30.4 mm, W3=28.0 mm, 40 
W4=56.0 mm, and W6–3.9 mm. The pneumatic tires 1 of 
Working Examples 2 to 14 are modified examples of the 
pneumatic tire 1 of Working Example 1. 
The pneumatic tires of the Conventional Examples 1 and 2 

had the tread patterns illustrated in FIGS. 9 and 10, respec- 45 
tively. 

From the test results, it is clear that both the dry perfor 
mance and the wet performance of the tire can be achieved 
with the pneumatic tires 1 of Working Examples 1 to 14. 
What is claimed is: 50 
1. A pneumatic tire comprising: 
three circumferential main grooves; 
one circumferential narrow groove having a groove width 

that is less than that of the circumferential main grooves; 
and 55 

one row of center land portion, a pair of left and right 
second land portions, and a pair of left and right shoulder 
land portions partitioned and formed by the circumfer 
ential main grooves and the circumferential narrow 
groove in a tread portion, wherein 60 

when the second land portion and the shoulderland portion 
in a first region demarcated by the centerland portion are 
referred to as an inner side second land portion and an 
inner side shoulder land portion, and the second land 
portion and the shoulderland portion in a second region 65 
are referred to as an outer side second land portion and 
an outer side shoulderland portion, 

14 
the circumferential narrow groove is disposed at a position 

that partitions the outer side second land portion and the 
outer side shoulder land portion, 

the center land portion is a rib that is continuous in a tire 
circumferential direction, the inner side second land por 
tion and the outer side second land portion are rows of 
blocks divided in the tire circumferential direction by a 
plurality of lug grooves, 

a groove area ratio S2 of the center land portion, a groove 
area ratio S1 of the inner side second land portion, and a 
groove area ratio S3 of the outer side second land portion 
have a relationship such that S2<S3<S1, 1.05<S3/S2 
and 1.05sS1/S3, and 

a groove width Wa of the circumferential narrow groove 
and a maximum groove width Wmax of the other three 
circumferential main grooves have a relationship Such 
that 3.1s Wmax/Wols5.0. 

2. The pneumatic tire according to claim 1, wherein 
the inner side second land portion comprises a first lug 

groove penetrating the inner side second land portion 
and a second lug groove that is open to an edge portion 
on the inner side shoulderland portion side of the inner 
side second land portion and that terminates within the 
inner side second land portion, 

a plurality of the first lug grooves and a plurality of the 
second lug grooves are disposed so as to co-exist at a 
predetermined spacing in the tire circumferential direc 
tion, and 

the first lug grooves comprise raised bottom portions in a 
region from an edge portion on the center land portion 
side of the inner side second land portion to a predeter 
mined position within the inner side second land portion. 

3. The pneumatic tire according to claim 2, wherein a 
distance D1 in a tire width direction of the disposal region of 
the raised bottom portions and a width W1 of the inner side 
second land portion have a relationship such that 0.30s.D1/ 
W1sO.7O. 

4. The pneumatic tire according to claim 2, wherein the 
inner side second land portion comprises sipes connecting the 
second lug grooves and the edge portion on the center land 
portion side of the inner side second land portion. 

5. The pneumatic tire according to claim 2, wherein a 
length D2 in the tire width direction of the second lug grooves 
and the width W1 of the inner side second land portion have 
a relationship such that 0.40sD2/W1s0.60. 

6. The pneumatic tire according to claim 2, wherein the 
centerland portion comprises lug grooves that are open to the 
edge portion on the inner side second land portion side and 
that terminate within the center land portion, and said lug 
grooves are positioned Substantially on extended lines of the 
second lug grooves of the inner side second land portion. 

7. The pneumatic tire according to claim 1, wherein the 
center land portion comprises a plurality of notch grooves in 
an edgeportion on the outer side second land portion side, and 
said notch grooves comprise chamfered portions Surrounding 
groove opening portions of said notch grooves. 

8. The pneumatic tire according to claim 1, wherein the 
inner side second land portion comprises a plurality of 
notches in the edge portion on the inner side shoulder land 
portion side. 

9. The pneumatic tire according to claim 8, wherein: the 
center land portion comprises notches in the edge portion on 
the inner side second land portion side, and a length L1 in the 
tire circumferential direction of the notches in the centerland 
portion and a length L2 in the tire circumferential direction of 
the notches in the inner side second land portion have a 
relationship such that 0.45sL2/L1s0.55. 
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10. The pneumatic tire according to claim 1, wherein the 
outer side shoulder land portion comprises lug grooves 
extending in the tire width direction from the edge portion on 
the circumferential narrow groove side beyond a tire ground 
contact edge, and 

a distance W4 in the tire width direction from the edge 
portion on the circumferential narrow groove side of the 
outer side shoulder land portion to the tire ground con 
tact edge, a groove width W5 of the lug grooves in a 
region from the edge portion on the circumferential nar 
row groove side of the outer side shoulderland portion to 
a distance D6 in the tire width direction, and a groove 
width W6 of the lug grooves in the tire ground contact 
edge have relationships such that 0.40sD6/W450.60 
and 0.55sW5/W650.75. 

11. The pneumatic tire according to claim 1, wherein: the 
outer side second land portion comprises lug grooves pen 
etrating the outer side second land portion, and said lug 
grooves comprise raised bottom portions in a region from an 
edge portion on the outer side shoulder land portion side of 
the outer side second land portion to a predetermined position 
within the outer side second land portion. 

12. The pneumatic tire according to claim 11, wherein 
notch grooves are positioned substantially on extended lines 
of the lug grooves of the outer side second land portion. 

13. The pneumatic tire according to claim 1, further com 
prising an indicator designating a mounting direction on a 
vehicle wherein the circumferential narrow groove side is on 
the outer side in the vehicle width direction. 

14. The pneumatic tire according to claim 1, wherein: the 
center land portion comprises a plurality of notch grooves in 
an edge portion on the outer side second land portion side, and 

the notch grooves are open to the edge portion on the outer 
side second land portion side of the center land portion 
and terminate within the center land portion. 

15. The pneumatic tire according to claim 14, wherein a 
length D3 in the tire width direction of the notch grooves and 
a width W2 of the center land portion have a relationship such 
that 0.15s D3/W250.35. 

16. The pneumatic tire according to claim 14, wherein the 
notch grooves comprise chamfered portions Surrounding 
groove opening portions of said notch grooves, and a groove 
width Ws of the notch grooves and a width Wh of the cham 
fered portions have a relationship such that 2.0sWh/Wss3.0. 

17. The pneumatic tire according to claim 16, wherein the 
chamfered portions are formed throughout an entire periph 
ery of the notch grooves along the groove opening portions 
and Surround terminating portions of the notch grooves in an 
arc-like configuration. 

18. A pneumatic tire comprising: 
three circumferential main grooves; 
one circumferential narrow groove having a groove width 

that is less than that of the circumferential main grooves; 
and 

one row of center land portion, a pair of left and right 
second land portions, and a pair of left and right shoulder 
land portions partitioned and formed by the circumfer 
ential main grooves and the circumferential narrow 
groove in a tread portion, wherein 

when the second land portion and the shoulderland portion 
in a first region demarcated by the centerland portion are 
referred to as an inner side second land portion and an 
inner side shoulder land portion, and the second land 
portion and the shoulderland portion in a second region 
are referred to as an outer side second land portion and 
an outer side shoulderland portion, 
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16 
the circumferential narrow groove is disposed at a position 

that partitions the outer side second land portion and the 
outer side shoulder land portion, 

the center land portion is a rib that is continuous in a tire 
circumferential direction, the inner side second land por 
tion and the outer side second land portion are rows of 
blocks divided in the tire circumferential direction by a 
plurality of lug grooves, 

a groove area ratio S2 of the center land portion, a groove 
area ratio S1 of the inner side second land portion, and a 
groove area ratio S3 of the outer side second land portion 
have a relationship such that S2<S3<S1, 

a groove width Wa of the circumferential narrow groove 
and a maximum groove width Wmax of the other three 
circumferential main grooves have a relationship Such 
that 3.1s Wmax/Was5.0, and 

the center land portion comprises a plurality of notch 
grooves in an edge portion on the outer side second land 
portion side, and said notch grooves comprise cham 
fered portions Surrounding groove opening portions of 
said notch grooves. 

19. A pneumatic tire comprising: 
three circumferential main grooves; 
one circumferential narrow groove having a groove width 

that is less than that of the circumferential main grooves; 
and 

one row of center land portion, a pair of left and right 
second land portions, and a pair of left and right shoulder 
land portions partitioned and formed by the circumfer 
ential main grooves and the circumferential narrow 
groove in a tread portion, wherein 

when the second land portion and the shoulderland portion 
in a first region demarcated by the centerland portion are 
referred to as an inner side second land portion and an 
inner side shoulder land portion, and the second land 
portion and the shoulderland portion in a second region 
are referred to as an outer side second land portion and 
an outer side shoulderland portion, 

the circumferential narrow groove is disposed at a position 
that partitions the outer side second land portion and the 
outer side shoulder land portion, 

the center land portion is a rib that is continuous in a tire 
circumferential direction, the inner side second land por 
tion and the outer side second land portion are rows of 
blocks divided in the tire circumferential direction by a 
plurality of lug grooves, 

a groove area ratio S2 of the center land portion, a groove 
area ratio S1 of the inner side second land portion, and a 
groove area ratio S3 of the outer side second land portion 
have a relationship such that S2<S3<S1, 

a groove width Wa of the circumferential narrow groove 
and a maximum groove width Wmax of the other three 
circumferential main grooves have a relationship Such 
that 3.1s Wmax/Was5.0, 

the outer side shoulderland portion comprises lug grooves 
extending in the tire width direction from the edge por 
tion on the circumferential narrow groove side beyond a 
tire ground contact edge, and 

a distance W4 in the tire width direction from the edge 
portion on the circumferential narrow groove side of the 
outer side shoulder land portion to the tire ground con 
tact edge, a groove width W5 of the lug grooves in a 
region from the edge portion on the circumferential nar 
row groove side of the outer side shoulderland portion to 
a distance D6 in the tire width direction, and a groove 



US 9,346,323 B2 
17 

width W6 of the lug grooves in the tire ground contact 
edge have relationships such that 0.40sD6/W450.60 
and 0.55sW5/W650.75. 
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